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1. A luminescent semiconduptor nanocrystal compound capable of linking to an affinity 
molecule and capable of emittiiig electromagnetic radiation in a narrow wavelength band when 
excited comprising: 

a) a semiconductor naMp^tal capable of emitting light in a narrow wavelength band 
when excited; and Vx 

b) at least one linking agent linked to said semiconductor nanocrystal and capable of 
linking to said affinity molecule. 

2. The luminescent semiconductor nanocrystal compound of claim 1 wherein said 
semiconductor nanocrystal is capable of absorbing energy over a wide bandwidth. 

3. The luminescent semiconductor nanocrystal compound of claim 1 wherein said linking 
agent includes a glass coating on said semiconducipr nanocrystal capable of being linked to 
said affinity molecule through a further linking agent capable of linking to both said glass 
coating and said affinity molecule . \ 

4. The luminescent semiconductor nanocrystal compound of claim 1 wherein said glass 
coating on said semiconductor nanocrystal comprises\a coating of silica^glass. 

5. The luminescent semiconductor nanocrystal /comroimd of claim 1 wherein said linking 
agent comprise a first portion linked to said semicQiid«ptor nanocrystal and a second portion 
capable of linking to said affinity molecule. \ 

6. The luminescent semiconductor nanocrystal compouna of claim 1 wherein said one or more 
linking agents comprises a glass coating on said semiconductor nanocrystal and a linking 
material having a first portion linked to said glass coatingion said semiconductor nanocrystal 
and a second portion capable of linking to said affinity molecule. 

7. An organo luminescent semiconductor nanocrystal probe capable of bonding with a 
detectable substance and capable of emitting electromagnetic! radiation in a narrow wavelength 
band when excited, comprising a luminescent semiconductor nanocrystal compound linked to 
an affinity molecule capable of bonding to said detectable substance. 



DOCKET NO. IB- 1330 



-18- 

8. An organo luminescent semiconductor nanocrystal probe capable of bonding with a 
detectable substance and capable of emitting electromagnetic radiation in a narrow wavelength 
band when excited comprising: \ 

a) a semiconductor nanocrystal capable of emitting electromagnetic radiation in a 
narrow wavelength band when excitea; 

b) at least one linking agent linked to said semiconductor nanocrystal and having a 
second portion capable of linking to an affinity molecule; and 

c) an affinity molecule linked to said seaond portion of said linking agent, and capable 
of selectively bonding to said detectable! substance; 

whereby treatment of a material with said orsano luminescent semiconductor nanocrystal 
probe, and subsequent exposure of said treated material to excitation energy to determine the 
presence of said detectable substance within saad material will excite said semiconductor 
nanocrystal in said organo luminescent semicomductor nanocrystal probe bonded to said 
detectable substance causing the emission of elp<5tr®n^netic radiation of a narrow wavelength 
band signifying the presence, in said materml, on ^id detectable substance bonded to said 
organo luminescent semiconductor nanocrystal^rape. 

9. The organo luminescent semiconductor nanocrystal probe of claim 8 wherein said linking 
agent comprises a glass coating on said semiconductor nanocrystal. 

10. The organo luminescent semiconductor nanocrystal probe of claim 8 wherein said material 
treated with said organo luminescent semiconductor nanocrystal probe to determine the 
presence of said detectable substance comprises a biological material. 

11. The organo luminescent semiconductor nanocrystal probe of claim 8 wherein said 
material treated with said organo luminescent semiconductor nanocrystal probe to determine 
the presence of said detectable substance comprises an OTganic material. 

12. The organo luminescent semiconductor nanocrystal pr©be of claim 8 wherein said material 
treated with said organo luminescent semiconductor nanocrystal probe to determine the 
presence of said detectable substance comprises an inorganic material. 
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13. A process for forming a luminescent semiconductor nanocrystal compound capable of 
linking to an affmity molecule and capable of emitting electromagnetic radiation 
electromagnetic radiation in a narrow wavelength band when excited which comprises: linking 
together a semiconductor nanocrystal capable oflemitting electromagnetic radiation in a narrow 

5 wavelength band when excited and a linking lagent having a first portion linked to said 
semiconductor nanocrystal and a second portioii capable of linking to an affinity molecule. 

14. The process of claim 13 which further dpmprises forming a glass coating on said 
semiconductor nanocrystals and then treating saidWlass with a linking agent capable of linking 
with an affmity molecule I 

15. A process for forming an organo luminescenn semiconductor nanocrystal probe capable 
of bonding with a detectable substance and capablelof emitting electromagnetic radiation in a 
narrow wavelength band when excited which compMs^ linking a luminescent semiconductor 
nanocrystal compound with an affinity molecule 1 capable of bonding with a detectable 

5 substance. V \ — ^ 

16. A process for forming an organo luminescent samiconductor nanocrystal probe capable 
of bonding with a detectable substance and capable on emitting electromagnetic radiation in a 
narrow wavelength band when excited which comprises the steps of: 

a) linking a semiconductor nanocrystal capable of emitting electromagnetic radiation 
5 in a narrow wavelength band when excited witn a linking agent having a first portion 

linked to said semiconductor nanocrystal and a second portion capable of linking to an 
affinity molecule; and \ 

b) linking said linking agent and an affmity molecule capable of bonding with said 
detectable substance. \ 



17. The process of claim 16 wherein said step of li] 
nanocrystal and said linking agent is carried out prior tc 
linking agent and said affinity molecule. 



icing together said semiconductor 
said step of linking together said 
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18. The process of claim 16 wherein said step of linking together said linking agent and said 
more affinity molecule is carried out prior to said step of linking together said semiconductor 
nanocrystal and said linking agent. \ 

19. The process of claim 16 wherein said step of linking together said semiconductor 
nanocrystal and said linking agent further comprises coating said semiconductor nanocrystal 
with a glass and then treating said glass-coated semiconductor nanocrystal with a linking agent 
capable of linking to said affinity molecule. \ 

20. A process for treating a material to determine the presence of one or more detectable 
substances in said material which comprises: \ 

a) contacting said material with a first organo luminescent semiconductor nanocrystal 
probe capable of bonding with a first detedtable substance, if present, in said material, 
and capable of emitting electromagnetic radiation in a first narrow wavelength band 
when excited, said first organo luimnesaent semiconductor nanocrystal probe 
comprising: { 1 (/ 

i) a first semiconductor nanoc{^sjM capable of being excited over a broad 
bandwidth and capable of emitting electromagnetic radiation in said first narrow 
wavelength band when excited; \ 

ii) an affinity molecule capable of \ selectively bonding to said detectable 
substance; and \ 

iii) a linking agent linked to said fii^t semiconductor nanocrystal and also 
linked to said affinity molecule; \ 

b) removing, from said material, portions of said first organo Ixmiinescent 
semiconductor nanocrystal probe not bonded tolsaid first detectable substance; and 

c) exposing said material to energy capable of exciting said first semiconductor 
nanocrystal to emit electromagnetic radiation inlsaid first narrow wavelength band, 
indicative of the presence of said first detectable substance in said material; and 

d) detecting said electromagnetic radiation in said first narrow wavelength band 
emitted by said first semiconductor nanocrystal! in said first organo Ivuninescent 
semiconductor nanocrystal probe. 1 
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21. The process of claim 20 which inclufles the further step of treating said material with at 
least a second organo luminescent semiconductor nanocrystal probe capable of bonding to an 
additional detectable substance in said material, and containing a second semiconductor 
nanocrystal capable of being excited o\ter a broad bandwidth and capable of emitting 
electromagnetic radiation in a second narrow wavelength band different from said first narrow 
wavelength band, whereby the exposure oi said material to energy capable of exciting both 
said first and second nanocrystals will cause any of said first or second semiconductor 
nanocrystals present in said material to emit electromagnetic radiation of differing narrow 
wavelength bands, whereby the presence or absence of more than one detectable substance in 
a material may be simultaneously detected iKing a single excitation energy source. 

22. The process of claim 21 wherein at least one further organo Ivuninescent semiconductor 
nanocrystal probe is used to treat said material, with each of said organo luminescent 
semiconductor nanocrystal probes selectivelfpl3(ndable to a different detectable substance and 
each of said organo luminescent semiconductbr Ihanocrystal probes capable of being excited 
over a broad bandwidth and capable of eimtting^lectromagnetic radiation of a different narrow 
wavelength band, whereby a plurality of detectable substances may be simultaneously analyzed 
for in a material using a single excitation source. 

23. The process of claim 21 wherein said Imaterial is treated with all of said organo 
luminescent semiconductor nanocrystal probesl prior to said step of removing, from said 
material, portions of said first organo luminescent semiconductor nanocrystal probe not bonded 
to said first detectable substance, and said step of removing further comprises removing 
portions of all of said organo luminescent semiconductor nanocrystal probes not bonded to a 
detectable substance in said material. 



24. The process of claims 21, 22, or 23, whereliy the exposure of the material to light of a 
selected wavelength is used to excite selectively lone or more, but not all, of said organo 
luminescent semiconductor nanocrystal probes, thus allowing identification of the presence of 



specific labelled detectable substances, or subsets 
in said material. 



of different labelled detectable substances 



DOCKET NO. IB-1330 



-22- 



25, The process for treating a material \ of claim 20 wherein said material comprises a 
biological material. 

26, The process for treating a material 4f claim 20 wherein said step of exposing said 
material to energy capable of exciting s^id first semiconductor nanocrystal to emit 
electromagnetic radiation further comprises exposing said material to a source of 
electromagnetic radiation capable of emitting photons of a broad or narrow spectrum. 

27, The process for treating a material of hlaim 20 wherein said step of exposing said 
material to energy capable of exciting said first semiconductor nanocrystal to emit 
electromagnetic radiation further comprises exposing said material to an electron beam. 



28. A process for treating a material to determine the presence of a detectable substance in 
said material which comprises: 

a) contacting said material with an lefrgalLO luminescent semiconductor nanocrystal 
probe capable of bonding with a first aetectaW^^sub^ if present, in said material, 
and capable of absorbing energy when e^ccitf|ja, said organo luminescent semiconductor 
nanocrystal probe comprising: 

i) a semiconductor nanocrystal capable of being excited over a broad 
bandwidth and capable of absorbing energy when excited; 

ii) an affinity molecule capable of \selectively bonding to said detectable 
substance; and 

iii) a linking agent linked to said fir^ semiconductor nanocrystal and also 
linked to said affinity molecule; 

b) removing, from said material, portions of saiSid organo luminescent semiconductor 
nanocrystal probe not bonded to said first detecmble substance; and 

c) exposing said material to energy capable of exciting said first semiconductor 
nanocrystal to absorb energy, indicative of th^ presence of said first detectable 
substance in said material; and 

d) detecting the change in absorbed energy, indicative of the presence of said organo 
luminescent semiconductor nanocrystal probe in sai^ material bonded to said detectable 
substance. 



DOCKET NO. IB-1330 

-23- 

29. The process of claim 28 which incluaes the further step of treating said material with at 
least a second organo luminescent semiconductor nanocrystal probe capable of bonding to an 
additional detectable substance in said material, and containing a second semiconductor 
nanocrystal capable of being excited over a broad bandwidth resulting in a detectable change 
in absorbance, and whereby the exposure on said material to energy capable of exciting both 
said first and second nanocrystals will caike any of said first or second semiconductor 
nanocrystals present in said material to absorb electromagnetic radiation of differing 
wavelength bands, whereby the presence or absence of more than one detectable substance in 
a material may be simultaneously detected using a single excitation energy source. 

30. The process of claim 29 wherein at least cme further organo luminescent semiconductor 
nanocrystal probe is used to treat said material, with each of said organo luminescent 
semiconductor nanocrystal probes selectively bomable to a different detectable substance and 
each of said organo luminescent semicondiu^tor nanocrystal probes capable of being excited 
over a broad bandwidth and capable of absorMngs,.£let:tromagnetic radiation, whereby a 
plurality of detectable substances may be sinmk^eously analyzed for in a material using a 
single excitation source. \ 

31 . The process for treating a material of claim 28 wherein said step of exposing said material 
to energy capable of exciting said first semiconductor nanocrystal to emit electromagnetic 
radiation further comprises exposing said material Vo a source of electromagnetic radiation 
capable of emitting photons of a broad or narrow spjectrum. 

32. The process for treating a material of claim 28 wherein said step of exposing said 
material to energy capable of exciting said first! semiconductor nanocrystal to emit 
electromagnetic radiation further comprises exposing said material to an X-ray source. 
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33. A process for treating a material to determine the presence of a detectable substance in 
said material which comprises: 

a) contacting said material with an drgano luminescent semiconductor nanocrystal 
probe capable of bonding with a first detectable substance, if present, in said material, 
and capable of scattering or diffracting energy when excited, said organo luminescent 
semiconductor nanocrystal probe comprasing: 

i) a semiconductor nanocrystal cApable of scattering or diffracting energy over 
a broad bandwidth with a charactJpristic cross-section; 

ii) an affinity molecule capabl^ of selectively bonding to said detectable 
substance; and 

iii) a linking agent linked to saijl first semiconductor nanocrystal and also 
linked to said affinity molecule; 

b) removing, from said material, portiond of said organo luminescent semiconductor 
nanocrystal probe not bonded to said firstjdetectable substance; and 

c) exposing said material to energy'^ carablbj of exciting said first semiconductor 
nanocrystal to scatter or diffract energy, j iijqicatiye of the presence of said first 
detectable substance in said material; ' 

d) detecting the change in scattered or diffrdcted energy, indicative of the presence of 
said organo luminescent semiconductor nanocrystal probe in said material bonded to 
said detectable substance. 



34. The process of claim 33 which includes the furmer step of treating said material with at 
least a second organo luminescent semiconductor nanocrystal probe capable of bonding to a 
second detectable substance in said material, and containing a second semiconductor 
nanocrystal also capable of scattering or diffracting energy, resulting in a detectable change 
in scattering cross-section, and whereby the exposure! of said material to energy capable of 
scattering or diffracting from both said first and second nanocrystals will cause any of said 



first or second semiconductor nanocrystals present in sa 



d material to scatter or diffract energy 



with scattering cross sections characteristic of the particu lar organo luminescent semiconductor 



nanocrystal probe, whereby the presence or absence of 
a material may be simultaneously detected using a sing 



nore than one detectable substance in 
e excitation energy source. 
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35. The process of claim 34 wherein at least one further organo luminescent semiconductor 
nanocrystal probe is used to treat said material, with each of said organo lxm[iinescent 
semiconductor nanocrystal probes selectively bondable to a different detectable substance and 
each of said organo luminescent semiconductor nanocrystal probes exhibiting a different 
scattering cross section and capable of scattening or diffracting energy, whereby a plurality of 
detectable substances may be simultaneously analyzed for in a material using a single 
excitation source. 

36. The process for treating a material of clairb 33 wherein said step of exposing said material 
to energy capable of exciting said first semiconductor nanocrystal to scatter or diffract energy 
further comprises exposing said material to ara electron beam or other particle beam. 

37. The process for treating a material /of Alaim 33 wherein said step of exposing said 
material to energy capable of exciting said first semiconductor nanocrystal to scatter or diffract 
energy further comprises exposing said matQrigKto an X-ray source. 

38. The process for treating a material of clAim 33 wherein said step of exposing said 
materials to energy capable of causing said first semiconductor nanocrystal to scatter or 
diffract energy, and said step of detecting said scattering or diffraction of energy, are both 
carried out using a transmission electron microscope. 

39. The process for treating a material of claim 33 wherein said step of exposing said 
materials to energy capable of causing said first I semiconductor nanocrystal to scatter or 
diffract energy, and said step of detecting said scajftering or diffraction of energy, are both 
carried out using a scanning electron microscope. 
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40. A luminescent semiconductor nanociwstal compound capable of linking to an affinity 
molecule and capable of absorbing energy in a narrow wavelength band when excited 
comprising: \ 

a) a semiconductor nanocrystal capable of absorbing energy in a narrow wavelength 
band when excited; and \ 

b) at least one linking agent linked tot said semiconductor nanocrystal and capable of 
linking to said affinity molecule. \ 

41. A luminescent semiconductor nanocryst^ compound capable of linking to an affinity 
molecule and capable of scattering or diffractingenergy in a narrow wavelength band when 
excited comprising: / \ \ 

a) a semiconductor nanocrystal cap^le of sc&tt©iing or diffracting energy in a narrow 
wavelength band when excited; and — Y 

b) at least one linking agent linked to sain semiconductor nanocrystal and capable of 
linking to said affinity molecule. \ 

42. An organo luminescent semiconductor nanocrystal probe capable of bonding with a 
detectable substance and capable of absorbing energy in a narrow wavelength band when 
excited, comprising a luminescent semiconductor nanocrystal compound linked to an affinity 
molecule capable of bonding to said detectable substance. 
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43. An organo luminescent semiconductor nanocrystal probe capable of bonding with a 
detectable substance and capable of absorbing energy in a narrow wavelength band when 
excited comprising: \ 

a) a semiconductor nanocrystal caoable of absorbing energy in a narrow wavelength 
band when excited; \ 

b) at least one linking agent linked! to said semiconductor nanocrystal and having a 
second portion capable of linking to an affinity molecule; and 

c) an affinity molecule linked to said second portion of said linking agent, and capable 
of selectively bonding to said detectable substance; 

whereby treatment of a material with said organo luminescent semiconductor nanocrystal 
probe, and subsequent exposure of said treated-material to excitation energy to determine the 
presence of said detectable substance wiminlsaid material will excite said semiconductor 
nanocrystal in said organo luminescent ^miaonduct&r nanocrystal probe bonded to said 
detectable substance causing the absorption of-morgy of a narrow wavelength band signifying 
the presence, in said material, of said detectable substance bonded to said organo luminescent 
semiconductor nanocrystal probe. I 

44. An organo luminescent semiconductor nanocrystal probe capable of bonding with a 
detectable substance and capable of scattering or diffracting energy in a narrow wavelength 
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45. An organo luminescent semiconductor nanocrystal probe capable of bonding with a 
detectable substance and capable of scattering or diffracting energy in a narrow wavelength 
band when excited comprising: \ 

a) a semiconductor nanocrystal capable of scattering or diffracting energy in a narrow 
wavelength band when excited; \ 

b) at least one linking agent linked to said semiconductor nanocrystal and having a 
second portion capable of linking to ain affinity molecule; and 

c) an affinity molecule linked to said second portion of said linking agent, and capable 
of selectively bonding to said detectable substance; 

whereby treatment of a material with said ongano luminescent semiconductor nanocrystal 
probe, and subsequent exposure of said treated material to excitation energy to determine the 
presence of said detectable substance within said material will excite said semiconductor 
nanocrystal in said organo luminescent semiconductor nanocrystal probe bonded to said 
detectable substance causing the scattering or diipacting of energy of a narrow wavelength 
band signifying the presence, in said matepal, of said detectable substance bonded to said 
organo luminescent semiconductor nanocrystal probe>v,_^ 

46. A process for forming a luminescent semicomuctor nanocrystal compound capable of 
linking to an affinity molecule and capable of absorbing energy in a narrow wavelength band 
when excited which comprises: linking together a\ semiconductor nanocrystal capable of 
absorbing energy in a narrow wavelength band when excited and a linking agent having a first 
portion linked to said semiconductor nanocrystal and\a second portion capable of linking to 
an affinity molecule. \ 

47. A process for forming a luminescent semiconductor nanocrystal compound capable of 
linking to an affinity molecule and capable of scattering or diffracting energy in a narrow 
wavelength band when excited which comprises: linking together a semiconductor nanocrystal 
capable of scattering or diffracting energy in a narrow wavelength band when excited and a 
linking agent having a fu-st portion linked to said semiconductor nanocrystal and a second 
portion capable of linking to an affinity molecule. \ 
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48. A process for forming an organo luniinescent semiconductor nanocrystal probe capable 
of bonding with a detectable substance land capable of absorbing energy in a narrow 
wavelength band when excited which cpmprises linking a luminescent semiconductor 
nanocrystal compound with an affinity molecule capable of bonding with a detectable 

5 substance. \ 

49. A process for forming an organo luminescent semiconductor nanocrystal probe capable 
of bonding with a detectable substance ami capable of absorbing energy in a narrow 
wavelength band when excited which comprises the steps of: 

[% a) linking a semiconductor nanocrystal capable of absorbing energy in a narrow 

^ jf5 wavelength band when excited with a linking agent having a first portion linked to said 

!|i semiconductor nanocrystal and a second portion capable of linking to an affinity 

i^i molecule; and I 

b) linking said linking agent and an affinity molecule capable of bonding with said 
[II detectable substance. 

50. A process for forming an organo luminogcgM semiconductor nanocrystal probe capable 
li of bonding with a detectable substance and capsible of scatterin or diffracting energy in a 

narrow wavelength band when excited which comprises linking a luminescent semiconductor 
nanocrystal compound with an affinity molecule capable of bonding with a detectable 
5 substance. \ 

51. A process for forming an organo luminescent semiconductor nanocrystal probe capable 
of bonding with a detectable substance and capable! of scattering or diffracting energy in a 
narrow wavelength band when excited which comprises the steps of: 

a) linking a semiconductor nanocrystal capable of scattering or diffracting energy in 
5 a narrow wavelength band when excited with\a linking agent having a first portion 

linked to said semiconductor nanocrystal and a second portion capable of linking to an 
affinity molecule; and 1 

b) linking said linking agent and an affinity niolecule capable of bonding with said 
detectable substance. I 



